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was changed and the copper pipe was manufactured, printing of a tool was not 

2 

generated, the amount of the maximum carbon residue is also below 0.05 mg/ dm , 
and generating of corrosion was not accepted in the field examination. 
[0042]On the other hand, no comparative example No.7 thru/or 12 were able to 
obtain the result good about the corrosion in the amount of the maximum carbon 
residue after printing of a tool and annealing, and a field examination. Since the 
infrared absorption luminous intensity of polybutene was over 0.001 1 9, the maximum 
carbon deposit concentration in the pipe after heat treatment exceeded 0.05 

mg/dm , corrosion occurred in the pipe, and comparative example No.7 and 8 were 
inferior in pitting nature. 

[0043]Although comparative example No.9 and 10 added the additive agent of a 
petroleum system, since the carbon content of each additive agent separated from 
the range of this invention, the pyrolysis nature of the additive agent was bad, the 

2 

amount of the maximum carbon deposits exceeded 0.05 mg/ dm , corrosion occurred 
in the pipe, and pitting nature was inferior. 

[0044]The thickness of the oil film which carries out drawing posterior matter arrival 

since the kinetic viscosity at 40 ** of polybutene is over the range of 1 2300cSt and 

this invention and is hyperviscosity became thick, the carbon content which remains 

after annealing increased comparative example No.11, and, in the amount of the 

maximum carbon deposits, the amount of the maximum carbon deposits exceeded 

2 

0.05 mg/dm . 

[0045]Since the kinetic viscosity at 40 ** of polybutene was less than the range of 
1 05cSt and this invention and was hypoviscosity, printing of a tool generated 
comparative example No.12 at the time of drawing. 
[0046] 

[Effect of the Invention]As explained in full detail above, in this invention, the kinetic 
viscosity of the polybutene contained to a lubricating oil and the quantity of the - 
(CH ) n-basis in polybutene are restricted, and the carbon content in a pipe is 

reduced. 

Therefore, there is not cost increase Kuwae between introduction of large-sized 
equipment or by the gas stream ON of continuation, change of a drawing process is 
unnecessary, and there is no printing of a tool and pitting-proof copper or a copper 
alloy tube excellent in pitting-proof nature can be obtained. 



[Translation done.] 
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(54) LUBRICATING OIL FOR REDUCTION PROCESSING 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil for reduction processing 
which can decrease the amt. of oil remaining in a copper pipe at a low cost to 
thereby facilitate the brazing of the copper pipe and which has an improved lubricity, 
capable of preventing a tool from seizure. 

SOLUTION: This lubricating oil has a kinematic viscosity of 100-5,000 cSt at 40° C 
and contains 90 wt.% or higher polyalkylene glycol of the formula: R(0-R2)m-(O-R3) 
m-0-R4 (R1 and R4 are each H, a 1-1 0C hydrocarbon group, or alkylcarbonyl; R2 
and R3 are each 3C or higher alkylene; and m and n are each an integer of 0 or 
higher), a 6-1 0C fatty acid, and a 6-1 3C alcohol. 
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CLAIMS 

[Claim(s)] 

[Claim 1]Kinetic viscosity at 40 ** is 100 thru/or 5000cSt, and General formula R - 

2 3 4 1 4 

(O-R ) -(O-R ) -O-R . (However, R and R a hydrocarbon group or an alkyl 
m n 

carbonyl group of a hydrogen atom or the carbon numbers 1 thru/or 10) [ show and ] 
2 3 

R and R show a with a carbon numbers of three or more alkylene group — m and n 

— zero or more integers — being shown — a lubricating oil for drawing processing 
containing polyalkylene glycol expressed 90% of the weight or more. 

[Claim 2]Kinetic viscosity at 40 ** is 100 thru/or 5000cSt, and General formula R 1 - 

2 3 4 1 4 

(O-R ) -(O-R ) -O-R . (However, R and R a hydrocarbon group or an alkyl 
m n 

carbonyl group of a hydrogen atom or the carbon numbers 1 thru/ or 1 0) [ show and ] 
2 3 

R and R show a with a carbon numbers of three or more alkylene group — m and n 

— zero or more integers — being shown — a lubricating oil for drawing processing 
containing 90% of the weight or more of polyalkylene glycol expressed, and 10 or less 
% of the weight of fatty acid whose carbon number is ten or less. 

[Claim 3]The lubricating oil for drawing processing according to claim 1 or 2 
containing alcohol 1 0 or less % of the weight. 

[Claim 4]A lubricating oil for drawing processing given in any 1 paragraph of claims 1 
thru/or 3 for which said m and n are characterized by the total being five or more. 
[Claim 5]A lubricating oil for drawing processing given in any 1 paragraph of claims 2 
thru/or 4, wherein a carbon number of said fatty acid is six or more and contains 
said fatty acid 0.5% of the weight or more. 

[Claim 6]The lubricating oil for drawing processing containing at least one sort of 
fatty acid chosen from a group which consists of octanoic acid and 2-ethylhexanoic 
acid according to claim 5. 

[Claim 7]A lubricating oil for drawing processing given in any 1 paragraph of claims 3 
thru/or 6, wherein carbon numbers of said alcohol are 6 thru/or 13 and contain said 
alcohol 1% of the weight or more. 
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[Claim 8]The lubricating oil for drawing processing containing at least one sort of 
alcohol chosen from a group which consists of octyl alcohol and nonyl alcohol 
according to claim 7. 

[Claim 9]A lubricating oil for drawing processing given in any 1 paragraph of claims 1 
thru/or 8 supplying the inner surface when carrying out drawing processing of the 
element tube rolled round by coiled form. 

[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the lubricating oil for drawing 
processing in which residue, such as bottom oil after annealing to which lubricity and 
printing tightness are especially given after drawing processing highly, and other 
carbide, was reduced about the lubricating oil for drawing processing performed when 
manufacturing the heat exchanger tube used for heat exchangers, such as an air- 
conditioner and a refrigerator. 
[0002] 

[Description of the Prior Art]Conventionally, long coiled copper or copper alloy tube 
(henceforth [ copper and a copper alloy are named generically and ] copper) 
softened by annealing from processability, heat-conducting characteristic, 
workability, and a corrosion-resistant point is used as a heat exchanger tube used 
for heat exchangers, such as an air-conditioner and a refrigerator. 
[0003]After such a copper pipe applies a lubricating oil to the inner surface and 
outside surface of an element tube and carries out drawing processing of this 
element tube, it is rolled round to a coiled form, and it is manufactured by carrying 
out heating annealing in a not less than 500 ** reducing atmosphere or an inert 
atmosphere. What added fatty acid ester or low-grade isoparaffin to hydrocarbon, 
such as polybutene, and mainly adjusted viscosity conventionally as a lubricating oil 
used in the case of drawing processing is used. And the pyrolysis of the lubricating 
oil applied to the element tube is heated and carried out to about 500 ** in an 
annealing furnace, without being removed. 

[0004] However, since hydrocarbon, such as polybutene by which industrial 
production was carried out, has very wide range molecular weight distribution, in 
heating for about several 10 minutes in about 500 **, a pyrolysis may not be carried 
out thoroughly. The ingredient which is not evaporated may be generated at ordinary 
temperature. 

[0005]When the element tube to which the lubricating oil was only applied tends to 
be heated and it is going to remove a lubricating oil, when coil length is very long, or 
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when a tube diameter is very small, The evaporated ingredient may not be thoroughly 
discharged out of a pipe, but the ingredient evaporated in the subsequent cooling 
process may condense, and bottom oil and residue may generate in a pipe. 
[0006]Use of chlorofluocarbon is recently regulated for environmental protection, 
The refrigerant used for a frozen air conditioner is being changed into the 
hydrofluorocarbon (HFC) system refrigerant which chlorine does not contain from a 
conventional hydrochlorofluorocarbon (HCFC) system refrigerant and 
chlorofluorocarbon (CFC) system refrigerant. 

[0007] However, when heat exchangers, such as an air-conditioner or a refrigerator, 
are manufactured while oil had been made to remain in a copper pipe since the 
compatibility of a HFC system refrigerant and the oil of a hydrocarbon system is low, 
while in use, the bottom oil in a pipe may interfere with operation of a refrigeration 
system, or problems, such as blinding of the capillary by a contaminant, may arise. 
[0008]The bottom oil in the copper pipe of a long coiled form is cursed among the 
assembly process of an air-conditioner or a freezer, and has also become a cause 
which sometimes generates gas, or sometimes generates carbide and causes the fall 
of soldering nature to it. 

[0009] For this reason, the method of reducing the bottom oil in a copper pipe is 
examined. The method of carrying out suction removal of the gas which carried out 
suction removal of the gas emitted in the copper pipe, or was emitted in the copper 
pipe in the vacuum chamber is enforced by connecting an exhaust air pump with an 
annealing furnace, and exhausting the inside of an annealing furnace as this bottom 
oil reducing method, at the time of heating annealing. The method of purging the 
inside of a copper pipe with nitrogen or inactive gas at the time of heating annealing 
is proposed (JP,6-279860,A, JP,7~197283,A). It is publicly known by combining these 
both sides that the bottom oil of a tube interior can be reduced. 
[0010] 

[Problem(s) to be Solved by the Invention]However, in an above-mentioned bottom 
oil reducing method, reconstruction of equipment is needed, and by flowing gas 
continuously, cost goes up and there is a problem that productivity falls. 
[001 1]When the kinetic viscosity, the viscosity controlling agent, or the oily agent of 
the lubricating oil is not chosen appropriately, lubricity may fall and printing may arise 
in tools, such as a floating plug. 

[0012]This invention was made in view of this problem, and is ****. it can be come 
out of the purpose, it can reduce the bottom oil in a copper pipe, and can raise the 
soldering nature of a copper pipe, and it is providing the lubricating oil for drawing 
processing which can raise the lubricity at the time of drawing processing, and can 
prevent printing of a tool. 

[0013] 

[Means for Solving the Problem]Kinetic viscosity at 40 ** is 100 thru/or 5000cSt, 
and a lubricating oil for drawing processing concerning this invention is a following 
general formula (1). 

http://www4Jpdl.inpit.gojp/cgi-biii/tran_web _cgi_ejje?atwu=http%3A%2F%2Fwww4.ipdl.inpit.go.j... 2009/11/02 



JP,1 1-193390,A [DETAILED DESCRIPTION] 3/13 V 

[0014] 

[Formula 1]R 1 -(0-R 2 ) -(O-R 3 ) HD-R 4 [001 5](However, R 1 and R 4 the hydrocarbon 

m n 

group or alkyl carbonyl group of a hydrogen atom or the carbon numbers 1 thru/or 

2 3 

1 0) [ show and ] R and R show a with a carbon numbers of three or more alkylene 
group — m and n — zero or more integers — being shown — the polyalkylene glycol 
expressed is contained 90% of the weight or more 

[0016]In this invention, since polyalkylene glycol with kinetic viscosity suitable for 
100 thru/or 5000cSt to the lubricating oil for drawing processing at 40 ** contains 
90% of the weight or more, The lubricity at the time of drawing processing is high, 
and the bottom oil after annealing can be reduced easily and soldering nature can be 
raised. Since reconstruction of equipment is unnecessary, an increase in cost can be 
prevented. 

[0017]Other lubricating oils for drawing processing concerning this invention contain 
90% of the weight or more of polyalkylene glycol which kinetic viscosity at 40 ** is 
100 thru/or 5000cSt, and is expressed with a general formula (1), and 10 or less % of 
the weight of fatty acid whose carbon number is ten or less. 

[0018]In this invention, since fatty acid whose carbon number is ten or less further 
contains, oiliness improves further further. 

[0019]As for said lubricating oil for drawing processing, it is desirable to contain 
alcohol 10 or less % of the weight further. The oiliness of a lubricating oil improves 
with alcohol and frictional resistance at the time of drawing processing is reduced. 
[0020]It becomes possible by making said total of m and n or more into five to set 
kinetic viscosity of polyalkylene glycol to 100 or more cSt easily. 
[0021 ]A carbon number of said fatty acid is six or more, and it is desirable to contain 
said fatty acid 0.5% of the weight or more. As such fatty acid, octanoic acid and 2- 
ethylhexanoic acid are mentioned, for example. 

[0022]Carbon numbers of said alcohol are 6 thru/or 13, and it is desirable to contain 
said alcohol 1% of the weight or more. As such alcohol, octyl alcohol and nonyl 
alcohol are mentioned, for example. 

[0023]When carrying out drawing processing of the element tube rolled round by 
coiled form, said lubricating oil for drawing processing may be supplied to the inner 
surface. 
[0024] 

[Embodiment of the Invention]By the kinetic viscosity at 40 ** being 100 thru/or 
5000cSt, and using the polyalkylene glycol of a suitable general formula (1) as a 
lubricating oil, as a result of repeating an experimental study wholeheartedly, in order 
that an invention-in-this-application person etc. may solve said SUBJECT, The 
bottom oil in a copper pipe was reduced, and it found out that very good lubricity 
could be obtained. 

[0025]Hereafter, the lubricating oil for drawing processing concerning this invention 
is explained in detail. 
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[0026]The general formula of polyalkylene glycol (PAG): Since the binding energy of 

the ether bond in general formula (1) polyalkylene glycol (PAG) is low in mol and 78 

thru/or 80 kcal /, PAG is easy to be decomposed at the time of annealing. Since it is 

emitted out of a pipe after being decomposed into the monomer of block like shape 

although the molecular weight after decomposition is comparatively larger than that 

of the polybutene system lubricating oil currently used conventionally, it is [ re~] 

hard to polymerize. On the other hand, the pyrolysis of the polybutene system 

lubricating oil currently used conventionally is carried out in irregular at the time of 

annealing, although the molecule of most by which depolymerize was carried out is 

evaporated, other molecules are polymersHzed by the polycondensation reaction and 

the boiling point goes up. For this reason, there are some which adhere to a tube 

interior, and remain or are carbonized with heat. 

1 4 

[0027] As R and R , the hydrocarbon group and alkyl carbonyl group of 1 thru/or 10 
are mentioned for a hydrogen atom and a carbon number among a general formula 

2 3 

(1), and R and R are alkylene groups whose carbon numbers are three or more. 
Since residue, such as carbon residue, increases after annealing that the carbon 

2 3 

number of R or R is 2, a black discoloration portion occurs and the fall of the 

performance of soldering nature and a heat exchanger is caused. Since the 

hygroscopicity of a lubricating oil tends to cause hydrolysis highly, low-grade 

carboxylic acid may be generated. Since this low-grade carboxylic acid adheres to a 

copper pipe and produces the corrosion of the shape of a nest of an ant, leak may 

produce it in a copper pipe for a short period of time. In the actual condition, 

2 3 

although it is difficult for that whose carbon number of R or R is five or more to 
come to hand industrially, even if a carbon number is five or more, the same effect is 

2 3 

acquired. Therefore, the carbon number of R and R is made or more into three. 

[0028] R 1 and R 4 may be the same to mutual, and may be different from it. Similarly, 
2 3 

R and R may be the same to mutual, and may be different from it. 
[0029]Kinetic viscosity : if the kinetic viscosity of PAG in 100 thru/or 5000cSt40 ** 
is less than 100 cSt at 40 ** , In order not to reduce productivity, when working ratio 
(reduction of area) in 1 time of a process is carried out not less than 20%, drawing 
speed is carried out in not less than 10 m/second and a bull block performs drawing 
processing as a tool using a dice and FUROTINGUPURAGU, printing of a floating plug 
occurs remarkably. Since the frictional resistance between a floating plug and an 
element tube increases and a drawing fracture occurs, a product yield falls. On the 
other hand, if kinetic viscosity exceeds 5000cSt, the thickness of the oil film 
adhering to a tube interior will become thick more than needed, and the oil which 
remains after annealing will increase. When supplying a lubricating oil to a tube 
interior, a high-output pump may be needed, and equipment reconstruction may be 
needed. Therefore, kinetic viscosity is set to 100 thru/or 5000cSt. 
[0030] However, as a result of investigating various kinds of alkylene glycol about the 
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integral value (m+n) in a general formula (1), it was it that (m+n) was four or less hard 
to obtain the kinetic viscosity of 100 or more cSt at 40 **. Therefore, as for an 
integral value (m+n), it is desirable that it is five or more. 
[0031] Polyalkylene glycol: The residual oil quantity of an additive component 
increases that the content of the polyalkylene glycol (PAG) in a 9Q-% of the weight 
or more lubricating oil is less than 90%, and good soldering nature is not obtained. 
Therefore, the content of polyalkylene glycol may be 90 % of the weight or more. 
[0032]It is desirable for fatty acid alcohol or whose carbon numbers are ten or less, 
or these both sides to contain to the lubricating oil. When performing drawing 
processing using the lubricating oil which consists only of PAG, depending on the 
drawing working ratio, the oiliness of a lubricating oil may become small according to 
the temperature up at the time of processing. When oiliness falls remarkably, the 
frictional resistance between the element tubes by which drawing processing is 
carried out with a floating plug may become high, and a fracture may arise during 
drawing processing. Under the elevated temperature, fatty acid and alcohol have 
moderate oiliness, and when this contains to a lubricating oil, the rise of the frictional 
resistance by the temperature up at the time of processing is controlled, and 
viscosity falls. For this reason, it can be processed by desirable drawing working 
ratio, with good lubricity held. However, since the boiling point of a lubricating oil 
becomes it high that the carbon number of fatty acid is 1 1 or more, after annealing, it 
condenses within a pipe and remains as a bottom oil ingredient. Therefore, the 
carbon number of fatty acid is made or less into ten. 

[0033]The carbon number of fatty acid: If the carbon number of or more 6 f atty acid 
is five or less, it will become easy to corrode copper, and problems, such as a bad 
smell and toxicity, may arise. Therefore, as for the carbon number of fatty acid, it is 
desirable that it is six or more. 

[0034] Fatty acid: The effect of raising oiliness as the content of fatty acid in a 0.5 
thru/or 1 Q-% of the weight lubricating oil is less than 0.5 % of the weight is not 
enough. On the other hand, if the content of fatty acid exceeds 1 0 % of the weight, 
since oiliness does not improve any more, it will become useless, and the content of 
PAG excellent in pyrolysis nature runs short. The probability which remains as a 
bottom oil ingredient after annealing becomes high. Therefore, as for the content of 
fatty acid, it is desirable that it is 0.5 thru/or 1 0 % of the weight. 
[0035]As such fatty acid, the octanoic acid and 2-ethylhexanoic acid of 8 have a 
desirable carbon number safety, viscosity control nature, and in respect of oiliness. 
[0036]The carbon number of alcohol: The effect of raising oiliness only by reducing 
the viscosity of PAG as the carbon number of 6 thru/or 1 3 alcohol is less than six is 
low, and since the flash point falls, danger becomes high. On the other hand, since it 
will become easy to solidify also in ordinary temperature and viscosity will change 
easily at low temperature if the carbon number of alcohol exceeds 1 3, handling 
becomes difficult. Therefore, as for the carbon number of alcohol, it is desirable that 
it is 6 thru/or 13. 

[0037] Alcohol: The effect of raising oiliness as the content of alcohol in a 1 thru/ or 
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1 Q-% of the weight lubricating oil is less than 1 % of the weight is not enough. On the 
other hand, if the content of alcohol exceeds 1 0 % of the weight, since oiliness does 
not improve any more, it will become useless, and the content of PAG runs short. 
Although it is easy to evaporate alcohol, the probability which remains as a bottom 
oil ingredient after annealing becomes high. Therefore, as for the content of alcohol, 
it is desirable that it is 1 thru/or 1 0 % of the weight. 

[0038]As such alcohol, nonyl alcohol of 9 has [ a carbon number ] desirable octyl 
alcohol and carbon number of 8 safety, viscosity control nature, and in respect of 
oiliness. 

[0039]As for those content, when the both sides of alcohol and fatty acid contain, it 
is desirable respectively that they are 1 % of the weight and 0.5 % of the weight or 
more. However, if it exceeds 10 % of the weight in a total amount, it will become easy 
to remain after annealing as a bottom oil ingredient, and the content of PAG will be 
less than 90 % of the weight. 
[0040] 

[Example]Hereafter, the example of this invention is concretely described as 
compared with the comparative example from which it separates from the claim. 
[0041] First, PAG shown in the following table 1 by a bull block after carrying out 
hot-extrusion cold rolling of the ingot of Lynn deoxidized copper, The lubricating oil 
which contains the fatty acid shown in alcohol and the following table 3 showing in 
the following table 2 as shown in the following tables 4 thru/or 9 was adhered to the 
tube interior, and drawing processing of the copper pipe whose tube diameter is 9.52 
mm and whose thickness is 0.41 mm was carried out. 
[0042] 
[Table 1] 







p i 




P2 





[0043] 
[Table 2] 



fa** 




Al 




A2 




A3 





[0044] 
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[Table 3] 
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[Table 4] 
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2 0 0 0 




3 8 


P 1 


H 


CH, 


8 5 


15 0 


15 0 0 




3 9 


P 1 


3rl 


CH, 


99. 5 


2 2 0 


2 2 0 0 




4 0 


P 1 


H 


CH, 


9 5 


2 2 0 


2 2 0 0 




4 1 


P 1 


H 


CH, 


9 0 


2 2 0 


2 2 0 0 



[0048] 
[Table 7] 
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NO. 


r*3— A- 


IBJtSSt 








(11%) 




1 












Q 




Ecu 








Q 

a 
















££1/ 








EL 
D 








ECU 




D 




73: u 








i 


A 1 


1 








Q 
O 


A 1 


1 0 




73iU 




Q 


A 1 


i 




73: L/ 


ffSL 


1 u 


A 1 


1 0 




73: U 




i i 

JL 1 


A2 


1 




73: Is 


ASH 


1 f> 
1 z 


A t> 

A2 


1 0 








1 Q 


A 2 


1 








1 4 


A f» 

A2 


1 0 




73:1/ 




1 D 






S 1 


0 . 5 




1 A 
1 O 






S 1 


1 0 




1 *7 

J. r 






S2 


0. 5 




1 8 




£U 


S 2 


1 0 




1 9 


A2 


1 


S 1 


0. 5 




2 0 


A2 


5 


S 1 


5 



[0049] 
[Table 8] 





No. 
















2 1 


A2 


i 


S 1 


0. 5 




2 2 


A2 


5 


S 1 


5 




2 3 


A2 


1 


S 1 


9 




24 


A2 


9 


S 1 


1 




2 5 


Al 


0. 5 








2 6 


A2 


0. 5 






w 


2 7 






S 1 


0. 2 




2 8 


A2 


0. 5 


S 1 


0. 2 




2 9 


A3 


5 







[0050] 
[Table 9] 
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No 




JBtMl 


DL rj 


□ 73 SKk 




Cj T^ A 




3 0 




/<*» 








3 1 

u A. 












3 2 












3 3 












3 4 


A 1 


1 Q 

J. O 




/«*» L/ 












/* \S 








/if 1/ 


O -L 


1 9 
J. *S 






A2 


1 0 


S 1 


1 0 




3 fi 


A3 


1 5 




fcL 




3 9 




ft Is 


S 3 


0. 5 




4 0 




ftU 


S 3 


5 




4 1 




ftL 


S 3 


1 0 



[0051 ]And the existence of printing of the plug by drawing processing was 
investigated. In this investigation, that from which printing produced that from which 
printing has not produced what printing has not produced also after carrying out 
drawing processing of the element tube a total of 5 km in length after carrying out 
drawing processing of the element tube with an O and a length of a total of 3 km 
before carrying out drawing processing of the element tube with a ** and a length of 
a total of 3 km was made into x. 

[0052]Subsequently, the copper pipe whose length by which drawing processing was 
carried out is 2000 m was rolled round to the coiled form. After purging the inside of 
a pipe for 30 minutes by a part for 20 I. of rates-of-flow/using DX gas, the copper 
pipe rolled round to the coiled form with the bright annealing furnace was annealed. 
DX gas is reducing gas which contains CO, CO , and by using nitrogen as the 

main ingredients. In a bright annealing furnace, so that a minimum-temperature part 
may be held for more than 1 0 minutes above 450 **, After setting the controlled 
atmosphere as 600 ** and carrying out heating annealing for about 25 minutes, the 
copper pipe was cooled, after the dried air replaced the gas which remains inside a 
pipe, the coiled copper pipe was disassembled and the weight of the bottom oil in 
various parts was measured. 

[0053]The measuring method of the weight of bottom oil is as follows. The 1 0-m- 
long pipe for measurement was cut from 1 5 places of a coiled copper pipe, this inner 
surface was washed by HCFC141b, and bottom oil was extracted, and by heating 
this, the solvent was made to evaporate, the weight of bottom oil was measured, the 
blank was deducted, and it converted into the weight per m. 

[0054]After cutting the pipe for copper pipe blank tests and expanding this, other 
copper pipes were inserted in the expanded end, and when a wire size heated for 6 
seconds with propane combustion gas using the phosphor copper wax (BCuP-2) 
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which is 1 .6 mm, it soldered. And the existence of gas leakage when chlorofluocarbon 

2 

is filled up with the pressure of 30 kg/cm in a pipe was evaluated. That from which 
O and gas leakage produced what gas leakage does not produce was evaluated as x. 
These results are shown in the following tables 10 thru/or 12. The maximum bottom 
oil weight shows the bottom oil weight per m of the pipe which had most bottom oil 
among 1 5 cut pipes, and average bottom oil weight shows the bottom oil weight per 
m of an average of 1 5 pipes. 
[0055] 
[Table 10] 





No. 


(mg/m) 


(mg/m) 








1 


0. 42 


0.10 


A 


o 




2 


0. 45 


0.10 


A 


o 




3 


0. 49 


0. 1 0 


A 


o 




4 


0. 3 5 


0.0 7 


A 


o 




5 


0.4 1 


0.0 9 


A 


o 




6 


0. 45 


0. 1 0 


A 


o 




7 
• 




o n ^ 

\J . U u 








8 


0.3 1 


0.0 6 


O 


o 




9 


0.3 5 


0.0 7 


o 


o 




1 0 


0, 43 


0. 1 0 


o 


o 




1 1 


0.4 1 


0.10 


o 


o 




1 2 


0.3 9 


0.0 9 


o 


o 




1 3 


0.3 7 


0.0 9 


o 


o 




1 4 


0. 32 


0. 0 8 


o 


o 




1 5 


0. 32 


0. 0 7 


o 


o 




1 6 


0.3 1 


0. 0 7 


o 


o 




1 7 


0.3 2 


0.0 6 


o 


o 




1 8 


0. 42 


0. 1 0 


o 


o 




1 9 


0. 45 


0. 1 0 


o 


o 




2 0 


0. 49 


0.11 


o 


o 



[0056] 
[Table 11] 
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No. 


(mg/m) 


(m g /m) 


Setts 






2 1 


0.3 5 


0. 0 8 


CJ 


CJ 




2 2 


0.4 1 


0, 10 


o 


CJ 


J-f-f 


2 3 


0, 4 0 


0. 10 




CJ 




2 4 


0 . 4 0 


0. 10 


CJ 


CJ 


si 


2 5 


O Oft 

o. s y 


o. o y 


A 

Za 


/-\ 
kJ 




2 6 


0 . GO 


A AC 

0. U b 


A 

Za 


CJ 


m 


2 7 


0. 37 


0. 0 8 


A 


O 




2 8 


0. 44 


0. 1 2 


A 


o 




2 9 


0.3 2 


0.0 6 


A 


o 



[0057] 
[Table 1 2] 





No. 


(mg/m) 


(m g /m) 








3 0 


0. 40 


0. 1 0 


X 


o 




3 1 


0.9 0 


0. 40 


O 


X 




3 2 


0.4 1 


0. 1 0 


X 


O 


Jt 


3 3 


0.8 5 


0. 40 


O 


X 




34 


0.7 0 


0. 2 0 


O 


X 




3 5 


0.7 3 


0. 2 1 


O 


X 




3 6 


0.8 0 


0. 4 1 


O 


X 




3 7 


1. 20 


0. 87 


o 


X 




3 8 


0.7 2 


0. 2 1 


A 


X 




3 9 


0.7 8 


0. 39 


o 


X 




4 0 


0.9 2 


0. 5 2 


o 


X 




4 1 


1.3 0 


0. 9 0 


o 


X 



[0058]Since drawing processing of the element tube was performed in Examples 1 
thru/or 29 using the lubricating oil containing suitable PAG as shown in the above- 
mentioned tables 1 0 thru/or 1 2, bottom oil weight was low, the maximum bottom oil 
weight was very as low as 0.50 or less mg/m especially, printing of a plug was 
controlled and soldering nature was good. In Examples 7 thru/or 24, since suitable 
alcohol and fatty acid contained, the life of the plug until printing arises was very 
long. 

[0059]On the other hand, in the comparative examples 30 and 32, since the kinetic 
viscosity of PAG was less than the minimum of this invention range, printing of a plug 
arose at the time of drawing processing. 

[0060]In the comparative examples 31 and 33, since the kinetic viscosity of PAG was 
over the maximum of this invention range, the oil film which remains after drawing 
processing became thick, the bottom oil weight after annealing was high, and 
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soldering nature was poor. 

[0061 ]In the comparative examples 34 thru/or 37, since the content of PAG was less 
than the minimum of this invention range and the total amount of alcohol and fatty 
acid was high, the bottom oil weight after annealing was high, and soldering nature 
was poor. 

[0062]In the comparative example 38, since the content of PAG was less than the 
minimum of this invention range and there were few carbon numbers of alcohol, 
sufficient oiliness was not obtained, but lubricity was low, and after carrying out 
drawing processing of the length which is a total of 3 km, printing arose to the plug. 
The bottom oil weight after annealing was high, and soldering nature was poor. 
[0063]In the comparative examples 39 thru/or 41, since the carbon number of the 
contained fatty acid was over the maximum of this invention range, the bottom oil 
weight after annealing was high, and soldering nature was poor. 
[0064] 

[Effect of the Invention]As explained in full detail above, in this invention, 
polyalkylene glycol with kinetic viscosity suitable for 100 thru/or 5000cSt in 40 ** 
contains 90% of the weight or more to the lubricating oil. 

Therefore, the lubricity at the time of drawing processing is high, and the bottom oil 
after annealing can be reduced easily and soldering nature can be raised. 
Since supply of the gas by which large-sized equipment introduced and continued is 
unnecessary, an increase in cost can be prevented. By making a lubricating oil 
contain fatty acid alcohol and/or whose carbon number are ten or less, oiliness can 
be raised and the frictional resistance at the time of drawing processing can be 
reduced more. Lubricity is raised more by specifying the carbon number and content 
of alcohol and/or fatty acid to a suitable thing, and bottom oil can be reduced more. 

[Translation done.] 
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